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The extent of pediatric hu m an im m tln Odeficiency
viru s(HTV･1) infection i昌 rerlected in the high
pre v ale nceof HIV･1 infe ctio n & m o ng pr喝 n a nt
w oJTle n. Rato8 0f m otherto childtr a ns mi88io n are
higherin de veloplng COtl ntrie畠tha nin indt18triAlized
c o u ntries, This differe nc ei8 attribtltable, in part,
to tra n 8 misgio n of th匂 Viru 8dllring breast feeding.
ln n a nbre 8St･fed･inf&nt畠, HIV-1 tran 畠mi8Sio n 8.p-
pe a r 8tO occ ur m a,inly in late gestation a nd during
labor a nd d㊤livery.
HIV･1 D N Ac a nbe detected tlSing the polym era 朗
chain re&ctioTl(P C R) in the u mbilic al c ord 8.nd
peripheral blo odlympho cytes of TIP tO SON of in-
fected infa nts(1,2) sug ge8ti喝 in utero infectio n.
In D on-bre aBt･fed poptlatio ns, the re m ainder of in-
f8Cted infants(lip tO 75%) a reD N A P C Rnegative
at birth but･ bec ome positive by 2 to 4 weeks 0f
age(2,3), indic ating the intr apa rttl mtr a n怠missioT1
of HIV_1.
HエV-1 iB a me mber of the lentivirusgenus ofthe
R8trOViri da efami ly, who白e ge n O m einclnd88 ge n es
which e nc ode stru ctural ele m e nt畠
m ultiple regulatory geTle S that
which are likely to c olltri bute to
pathogeTlicity of HIV-1.
Inter a ctio nsbetw ee nho与t Cell
a nd eLIZym eS and
enc od8 pr Otein8
the replication a nd
811 rface C D4 a nd
che m okine co recepto r n olec1188 (C CR5, C X C R4 and
others) a nd vir al en v elope protein畠 a r en ece sary
for viral entry . Vir al e n velope sequen c e s and ho st
cellchem okine re c eptor e xpressio n ar8 pr Ob8bly
important determinant8 0f the e8tabli8hm ent a nd
e v olutio n of infectio n.
A full intr ace11t1 ar viral life cycle requires the
ge neratio n of a D N Acop yfro m the EIV-1･ R N A
ge n o m e. Integr ation of this prOViral D N Ainto host
ge n omic D N Am ay al 1o w vir al per 日iste nce and r e-
pr e B e ntB a nimpedim e nt to the era.dic a七ion ofvir uB自白
fr o minf8 Cted per8 0 n B.
T he b&18.ZIC eb8tW ee n七hehostreBi8ta nCe m eChaniB m B
and the 0rganiB m
'
s virule nce facto rs and ability to
8tlbv ert host defen畠e 8foretells
wi ll be eliminated, m aintained
tio n
, or progres stO OVerCO皿 e
Bec au良e the im mllne 畠y与te m
･whether tlledi占ea B e
aE3 a Chr o nic condi･
the host.
i畠 both the Btlb巳trate
for r8plic8tion of the HIV･ 1 arid the d8fenBem E)Ch-
ani畠m ag&inBt the HIV, differe nce8in the irnmlJn e
By白te m betw ee nth匂 m ature and the de v81oplng host
m ay allo w m or e efficient vir alreplic ation and 1888
effic e ntitn m u ne c o ntain m ent of viral replic ation .
It has lo ng b◎o n rec ognized that, irk CO mpari8 On
with the older childo r 乱dult, thef8tu Sand n e wbo rn
ha ve aSlug gish im m un e re8pO nBe, espe cially mlユC O S 81
im mlln e re SpOn忌8B .
It is likely tl18.t there a rem 山iple facto r8 且 n O ng
which m ay be difference sin
from I.he fetllS a nd ne o n8.te
s tLp POrt Vir al replica.土ion onc e
the s占 diffe r BnC eS, the Cli】1ic al
the capacity of cells
to be infected or 1.o
infected. Bec atlBe Of
syndro m e s, op portt1-
nistic infectionB, a nd m al ign an ciesthat acc ompany
pediatric AID S differ ro m those of 8.dult All)S.
Dllring the de velopm ent of the 血 rnu n e町Ste min
the first yea r of life there i8 in cre a sed severity of
m a ny vir al infectio nB S 喝 geSting di minished cell一
皿ediat8d im mt me fu nction (4). So m eeffector r e-
BpO n S e 8 $11 Ch as prodtlCtio n of certain cytokines,
Interferon- γ and II, 4 (5) prolife r ation (6) a nd
cytoto三icity ap pe ar to b8 diminished in e arlyinfancy
(7). W her eas the n u mbers of antigen pre s e nting
cells(m acr ophageB and dend ritc cells)in neo nate8
ar e eqlliv alent or ex ce ed thos ein adults, studies in
htlm a n(8) and m urin e(9,10,ll) sug gest that the
efficen cy of a ntigenpr es e ntation by ne onatal de n-
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dritic cells i8 di minished, particl a rly ln gen e rating
effector respon由s fro m haiveT cells, Which c orlSti-
tllte the m ajo.rity of circ11atillg T cells in thefetus
and n e wbo rn.
The murine studie s sug gest, ho we vQr, that by
m a niptl18上ing the n atu re of the a ntige n, a 8 W ella s
the dose and the rollte Of 8.dministration, that
neonatal a nim als ar e capable of gen erating celレ
m ediated reBPO n白eB. T hese data, alo ng with the
data olltined below , ha ve im portant im plicatio ns
forthe d8 VQIopm ont of a neo natalva c cine to pre v 8nt
ve rtica.1 IiIV-1 infectio n.
h yollng infa nts infected with HIVl ther eha s
be e n documented a br o ad-bas ed im m unodeficieTICy
that in volves T cells, m a c r ophages, m o n o cyte8, B
c 811昌, alld n atlユr al killer c ells. Co mbined effects
in cllldB depletion of C D 4 1ympho cyte畠, di minished
o r absenc e Of delayed-typehy persen sitivity, decre a 8 ed
produ ction ofinterle ukin-2 a nd interfe ron -γ impaired
che m ota xis a nd phagocytosi8, decre a s ed specific
a ntibody respo nse to 8PeCific a ntige n challenge,
hy perga m m aglob11 inemia,.
and impaired.cytotoxicity.
T he hal m ark of im m une deficien cy in ne onatal
HIV-1 infectio nis a c o ntinllal declin ein T ly mpho -
cytesbea ring the C D4 surfa ce phe n oty pe. Newbo r n
a ndinfa nts ha ve a m TICh higher perc e ntage of cir -
ctllating C D4 1ymphocytes tha n a血1ts a nd that
poptl atio nhas ahigher percentage Of n aive (C D 45
R A＋) co mpared with m e m ory(CD45RO＋)T lym -
pho cyteB. W ith age, the perce ntage a nd absolute
nu mbers of CD 4 Tcells in infants begin 七o ap prox -
im ate tho seof adults(12, 13).
The r ate of C D 4T c ells de cline iB Ofte n m uch
n ope r apidin ne onat且1 infection than in adults and
c orelates With clinical disea 且e, aS m aTlif8St,ed by
op portu mitic ihfectio n81 D isea s e.
m anife statio n s,
the tem po of di8e a8epr Ogr 朗Sio n, a nd BurVivalafter
vertical HIV-1 infectio n c a npbe v ariable, So m ehav e
a r8.pid decline iTI CI)4＋ 1ymphocytes, r e s ulting in
an ea rly diagn oBi8 0f AII)S, wher e a 8 0ther昌 m ay
r e main healthy and.sym ptom free for m any yea rs.
In addit on to aloss of C D 4＋ T c ells, a nincr e a se
in C D 8 Tcells With a re sdtant rev er salin the CI)
4-to-CD8 ratio is also obser ved. Altho ugh this is
ob violSly an o v 8 r Sim plified view of what actualy
m ay be o cc urring, so m edegr ee of im m u n ea ctiv ation
i昌 also ap pare nt from the hy pergam m aglob11 in e mia
a nd exce ss le vels 0f circ ulating lymphokines.
Opportunistic infe ctio n日 S uCh a8 Pne u m o cystis
cAriniipn eu m o nia occlユrin fIIV infected childre n
with mtlCh higherCD4 Tcellc ounts than in 111V-
infected ad11t白. T his m ay re畠ultfro m the fact that
functional defects not Predict8d by C D 4 1ymphocyte
nll nberB･alone c a rl1】e pr ese ntin EIV-infected infa nts .
Therefote the lc)vel of C D4 1ymphopenia at which
clinically r elev a nt im m l n e deficien cy ca n occur
m u st be adjt1 8ted to take into acc o u nt the high
perce ntage of C D41ymphocyteBin the circt1 8tio n,
cha nges in thos e n u mberstb8.t no r m ally oc cur with
age (14).
Cla占Sific ation of liIV infectio nfor childre nco al
昌ide r8 the irn mu ne 白y8te m relativ 匂1y inta ct when
the C D 4 1ym phocyte c ountiB highertha n1500cells
/nd fo rthe fir st ye ar of life, higherth n 750ce11s
/mdM orthe se cond ye ar of life, a nd highertha,n G
5008 ub畠equ ently. Le v els lo w er than 750, 500, a nd
200cell/mJfo rthe r8 8P母Ctiv e age groups reflect
白ev ereim m une depletio n. R81&tiv eCD4 1ymphopyte
co u nts C a n als obe u8ed with 25% as the thr ei]hold
valu e a nd (15% a8白O Ciated with se ver di8 ea8 e.
(15)
M11tiple fa ctor8 m ay C O ntribute to the pr olo nged
‾e18V atio n of plas m aEIV-1 R N A leve s in e arly
vertical infection . (16, 17)
PerBiBte ntly highpla8 m aHIV-1 RNA level8 in
infan cy and e a rly childho od m ay be catlB ed by a
larger po ol of permissive ho st cell畠. C D 4 Tcells
and thym o cyte8 m ay be imports.nt 8 ubstr ate8 in
･yotl?ど infa nts (18)I Relativ elymphocyto8is and
an ihcre a8 ed C D 4 Tcellpo ol 白ize are obser ved in
infa n cy and thr o ughe arly childho od. ItiB nOteVF Or-
thy tha.t o nly a minority of circll ating C D 4 Tcells
in early childho od are of the m em ory phe n oty pe.
The me m o ry 別Ib8et Of T cel18 ap pe ars tO express
higherlevels of C C R 5and be m o r epermissive EIV-
1 r eplicatio n(19, 20. 21, 22) than naive T cell.
Mo re o v er, the decre a se in plas m aE IV･1 R N A leve s
(10to 100-fold) exceeds a n age-r elated thr e fold
reduction in C D 4T cells obser ved ov8r the sam e
tim eperiod(15); the productio n of m l山iple virio n s
by a ninfected cellm ay explain this,
On the othe r ha nd er r o rs in r eve rs etr 8.n S C riptio n
pro vide the basis for the gener atio n of HIV-1 gen o-
mic div ersity. High1e vel viral replic atio n alo ng
with va rio u s viral and host selective pre s s u r es the n
drivethe e vollltio n of 且 gen etic ally div e r s egro up
of viral v a riaTltS (q11 aSispecie8) ov e r tim e. T he
ev olution of a qu asispecies m ay al 1ow tl一e viru s to
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e vade pote ntial m echa mirrl S Of c o ntrol(a ntivir al
therapies a rid im mun e r閃 pO n 昌e S).
T he r ele v a n ceof rec u rent and inv asive b且Cteri且1
infectio us with co m m on pediatric pathogen 昌 (rI,
influe n za ety pe b. S. pneum oni8e. S. a u reus, Neis昌eria
m e ningitidis, and Salm o n ella sp .) w a昌 also ap pre-
ciated and us ed in the Ce nters (o r Di88 aSeCo ntrol
a nd Pre ve ntion (C D C)clas8ific 且tio n 昆ySteTn for 円ⅠV
infectio nin children(23, 24).
Mo st op po rttmi8tic inf⑦ction 畠 affect the resplra･
tory syste m. gastr ointeatin al tr act a nd ner v o us &ys･
te n. Pn o um o rlia iB the m ost co m mon infectio n,
including Myc!obcBCteriu Tntuberc ulosis. Pne u m ocystis
c artn払 a nd fungal infectio ns also occu r. Protozo a
(Cry pto spoT･idiuTn arld micr osporidia) are v ery com -
m on pathoge nsis olated in p且tients with dia rrho ea
a nd w eight一o ss, bllt ent¢ric bacteria s uch aB Sal-
m o n ella and Ca mpyloba cter m ay also be fo u nd.
Disc o mfort o n 8W allo wing i8 uS u ally c a used by
c a ndidia ss (thru sh), btlt CytO m egalbvir u8 C a n C a use
o e80phag組1 ulcer ation .
W hile rn u c oc ut8 ne OlユS C andidia∈血 with m arked
o ropha ryng飽I a nd eB Ophage al in v olve m e nt i8 con -
m om in childre n
c8-ndidia8i白 i8 a n
c o nc o mita nt risk
didias8 0r fo r
dide mi8 . (25).
Defective D TH
infected with HIV, dis良e min at,ed
un u su 8.1 event, tl nless thereis a
for n oB O CO mial di8Sernin8ted c8.n-
v a s c ular c atheter･ a s 白O Ciated c an -
re activity arid elcv at8d le vels of
Ca ndl
'
da specific im m u n oglobulin lgE. IgA and lgG
are ofte n observ ed in irnrnun o co mpr omised indi-
vidlJals as w ellaB in patie nt8 with rec ur r e nt or
persiste ntinfe ction with the yeast. T hese obs8r Va
-
tio n 畠 arguefo r a r 8 Ciproc al regulatio n of hu m ora1
and cell- m ediated im m tmity to C u ida albicaTiS a nd
pre s e nt featur es c o mpatible with the Thl/T h2
paradigm of acqtlir ed im m u nity to pathoge ns･
Studies in micehav esho wn that t,he olltC Om e Of
m tlCO B al a nd systemic infection s with a. albica ns
largely depe nds upon which C D4十 T helper (T h)
c ell畠ubset pr edomin ates. 1t hasbeen dem o nstrated
that protectio n correlates with the occur renc e of
Thュ respon s8S, While T h2 reBpO 71日e白 are as sociated
with disea se e X aC8 rbatio n a nd patholog y.
Cytokines ap pe ar to play a m ajo r r ole, a cting
n ot o nly a B m Odulators of antiftl ngaleffe ctor ftlrLC
-
tion s but also a Skey regtl ato r sin the dev elopm ent
of t he different T hsubsets fr om precursor T hcells.
Both IL-12 production a nd IL-12 re sponsivenes s a re
reqtlired for the de velopment of Thl ceu8, Whose
activatio ndepends On th8 pre S erlCe Of phyBiologlC al
lIJ-4 a nd IL･10 T hus, a fin ely r喝 ulated balan ce of
dir ective cytokirleS, 8tlCh asIし4, IL-10, a nd TL･12,
r athertha nthe relativ e abse nse of p posL ng CytOknes,
ap pe ar sto be required for optim alde v81opment a nd
m ainten a n c e of T hlrea ctivity ln mic8 With ca ndi･
dosi畠(26).
A thor o ugh u nderstanding of theB8 C O mple xhost
/ orga nis m inter actio ns a nd their impact o n the
otltCO me Of the dise ase sho uld allo w for better
e valu ation of a nindividu al patient
'
s c onditio n a nd
for selectio n of ap propriate ther8.piesto be usedto
c olltr Olthe dise8畠e.
ThB Pre v ention of perinatal tr a nsmi88ion is of
the highest pn Ority.
witll Zidovudine and
m others且nd ne wbo rn 8
btlt equ aly effective
useful w orldwide .
T he r esults of the st,udies
ne vir apine in BIV-infected
pr ovided le s8 C O mplic at匂d
inter ve ntio ns that m 8.y be
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